Objective-To investigate the influence of the absence of the pericardium on the left ventricular wall, particularly on interventricular septal motion, using M mode and cross sectional short axis echocardiography in patients with congenital total absence of the left pericardium. Methods-21 patients with congenital total absence of the left pericardium were divided into three groups according to the interventricular septal motion: systolic type (n = 6) with paradoxical motion during systole, diastolic type (n = 11) with abnormal posterior motion during mid to late diastole, and mixed type (n = 4) with paradoxical motion during systole and abnormal posterior motion during diastole. Results-On cross sectional short axis echocardiograms of the left ventricle, in the diastolic type the degree of angular displacement of the papillary muscles during end diastole to end systole showed excessive anticlockwise rotation about the long axis of the left ventricle without marked anteroposterior displacement. In the systolic type, there was shift of the left ventricle towards the anteromedial portion in systole and towards the posterolateral portion in diastole without significant rotation. There was a significantly positive correlation between the degree of angular displacement and the amplitude of diastolic interventricular septal motion during mid to late diastole in all patients.
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Conclusions-There was abnormal interventricular septal motion during systole and diastole in patients with total absence of the left pericardium. Abnormal systolic motion was induced by anteroposterior displacement of the left ventricle, and abnormal diastolic motion by left ventricular rotation about the long axis of the heart during the cardiac cycle. Analysis using cross sectional echocardiography was useful for elucidating the mechanisms of abnormal interventricular septal motion.
(Heart 1997;77:247-251) Keywords: pericardial defect; interventricular septal motion; cross sectional echocardiography M mode and cross sectional echocardiography have conventionally been used for evaluation of left ventricular wall motion, and these methods have provided important information for detection of regional asynergy of the left ventricular wall in various heart diseases, particularly in myocardial infarction. ' Congenital total absence of the left pericardium is a relatively uncommon cardiac malformation.2-" Diagnosis of this abnormality is facilitated by the associated abnormal interventricular septal motion, and the increased use of routine echocardiography.69 11 The purposes of this study were to investigate alterations of left ventricular position in congenital total absence of the left pericardium and to elucidate the mechanisms of abnormal interventricular septal motion during systole and diastole in this anomaly using M mode and cross sectional echocardiography.
Methods

STUDY POPULATION
We examined 21 was used as an indicator of the degree of clockwise or anticlockwise rotation from the perspective of the cardiac apex in this study. All cross sectional short axis echocardiograms of the left ventricle in this study were displayed from a perspective overlooking the heart. Therefore the direction of angular displacement on the images was the opposite of that seen from the perspective of the cardiac apex.
Cross sectional short axis images of the left ventricle at end diastole and end systole were overlapped using both (1) (MR) throughout the cardiac cycle in all 21 patients, imaging.'920 In normal subjects, there is only similar to that in normal subjects. Short axis slight anticlockwise rotation (3-7°) about the images of the left ventricle revealed normal long axis of the heart. These results suggest concentric contraction during systole in all 20 that the pericardium immobilises the heart normal subjects. However, six patients with and thereby controls excessive rotation about systolic type of interventricular septal motion its long axis. Consequently, pendular motion and four patients with the mixed type showed of the heart-which mainly includes anteromarked anteroposterior motion, in which the posterior motion-provides a motivating force left ventricle was excessively displaced towards for efficient ejection of blood from the leftventhe anteromedial portion during systole and tricle. towards the posterolateral portion during diasWith regard to left ventricular rotation in tole (fig 3, top) . The 1 1 patients with the dias-atrial septal defect, Ohta et al12 have observed tolic type also showed marked anteroposterior anticlockwise rotation of the left ventricle durmotion of the posterior wall during the cardiac ing systole when viewed from the cardiac apex cycle, whereas there was no significant dis-on left ventriculography. This was thought to placement of the interventricular septum (fig be due to posterosuperior compression of the 3, bottom). left ventricle by the markedly enlarged right There was exaggerated anticlockwise rota-ventricle. As a result, the interventricular seption in angular displacement of the papillary tum become convex towards the left ventricle muscles in the diastolic and mixed types com-during diastole,'4 resulting in distortion in left pared with those in the systolic type and in ventricular shape which is never seen in normal subjects (P < 0 005 and P < 0-0001). patients with total absence of the left periThere was a significantly positive correlation cardium. Mirro et al12 have recorded cross sec-(r = 0-91, P < 0-0001) between the degree of tional short axis echocardiograms of the left angular displacement of the papillary muscles ventricle at the level of the papillary muscles, and the amplitude of interventricular septal and reported that angular displacement during motion during mid to late diastole in all end diastole to end systole in patients with patients and normal subjects (fig 4) . atrial septal defect showed more exaggerated anticlockwise rotation than that in normal subjects. They emphasised that the degree of Discussion angular displacement of the papillary muscles Congenital total absence of the left peri-reflected left ventricular rotation about the cardium is a relatively uncommon cardiac long axis of the heart. malformation.2-" In the past, this anomaly was In this study, patterns of abnormal intervendiagnosed by injecting air into the left pleural tricular septal motion were divided into sysspace (artificial left pneumothorax).2 When tolic, diastolic, and mixed types, and the the pericardial defect is present on the left side mechanisms of these abnormal motions were of the heart, this air can enter the pericardial investigated. The systolic type, in which abnormal anterior interventricular septal motion-that is, paradoxical motion-was observed only during systole, is consistent with the findings reported by Payvandi and Kerber6: (1) When considering the mixed type, however, the left ventricle is predicted to show various dynamic abnormalities because of the anatomical relation between the extent of the pericardial defect and the position of the heart in the absence of the left pericardium. Therefore, it is impossible to explain the abnormal interventricular septal motion in this anomaly using only the concept proposed by Payvandi and Kerber.6 CONCLUSIONS Interventricular septal motion during diastole and systole in congenital total absence of the left pericardium was regulated by left ventricular rotation about the long axis of the heart and left ventricular anteroposterior motion, respectively. Analysis by cross sectional echocardiography was useful for evaluating the mechanisms of abnormal interventricular septal motion in this anomaly.
